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damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 

3 in the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The first substrate in which the pixel electrode was formed in the pixel which arranges a 
signal line and the scanning line in the shape of a matrix, and is surrounded with said signal line and said 
scanning line, The second substrate in which the common electrode was formed, and the orientation film 
which performed perpendicular orientation processing by which a laminating is carried out on said both 
substrates, In the liquid crystal display which a liquid crystal molecule inclines and is arranged when the 
dielectric constant anisotropy pinched among said both substrates had the negative liquid crystal layer, a 
liquid crystal molecule carries out a perpendicular array when electric field are not impressed to said 
liquid crystal layer, and electric field are impressed to said liquid crystal layer The liquid crystal display 
characterized by having the projection of the conductor which is prepared in said second substrate and 
regulates the inclination direction of said liquid crystal molecule, said projection of said pixel electrode, 
and the slit formed in the part which counters. 

[Claim 2] The liquid crystal display according to claim 1 characterized by establishing a means to 
supply said common electrode and same electric potential to said projection. 

[Claim 3] Said projection is a liquid crystal display according to claim 2 characterized by extending 
continuously and connecting with said common electrode electrically at said edge to the edge of said 
second substrate. 

[Claim 4] The first substrate in which the pixel electrode was formed in the pixel which arranges a 
signal line and the scanning line in the shape of a matrix, and is surrounded with said signal line and said 
scanning line, The second substrate in which the common electrode was formed, and the orientation film 
which performed perpendicular orientation processing by which a laminating is carried out on said both 
substrates, In the liquid crystal display which a liquid crystal molecule inclines and is arranged when the 
dielectric constant anisotropy pinched among said both substrates had the negative liquid crystal layer, a 
liquid crystal molecule carries out a perpendicular array when electric field are not impressed to said 
liquid crystal layer, and electric field are impressed to said liquid crystal layer The projection which is 
prepared in said second substrate and regulates the inclination direction of said liquid crystal molecule, 
It is the liquid crystal display characterized by having said projection of said pixel electrode, and the slit 
formed in the part which counters, and forming said projection with the dielectric which has a dielectric 
constant higher than the dielectric constant of said liquid crystal layer. 

[Claim 5] The liquid crystal display according to claim 1 to 4 characterized by being arranged almost in 
parallel [ said projection is formed in the shape of a straight line, and ] with said signal line. 
[Claim 6] The liquid crystal display according to claim 1 to 4 characterized by being arranged almost in 
parallel [ said projection is formed in the shape of a straight line, and ] with said scanning line. 
[Claim 7] The liquid crystal display according to claim 1 to 4 characterized by forming said projection 
in the shape of zigzag. 

[Claim 8] The liquid crystal display according to claim 1 to 4 characterized by being arranged ranging 
over two pixel electrodes which adjoin in said direction of the scanning line while said projection is 
formed in the shape of zigzag along with said signal line. 
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[Claim 9] The liquid crystal display according to claim 1 to 4 characterized by being arranged ranging 
over two pixel electrodes which adjoin in said direction of a signal line while said projection is formed 
in the shape of zigzag along with said scanning line. 

[Claim 10] The liquid crystal display according to claim 1 to 9 characterized by forming said projection 
on said orientation film. 

[Claim 1 1] The part in which said projection exists is a liquid crystal display according to claim 1 to 10 
characterized by removing the orientation film on said second substrate. 

[Claim 12] The liquid crystal display according to claim 1 to 11 characterized by locating said slit in the 
center section of said pixel electrode at least. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display of the wide~field-of-view 

angle which prepared two or more domains in 1 pixel. 

[0002] 

[Description of the Prior Art] Generally the description of a thin light weight and a low power is shown 
in a liquid crystal display, and it is broadly used until it results [ from a personal digital assistant ] in 
large-sized television. The liquid crystal display of TN mold is often used as this liquid crystal display, 
and the engine performance high as a display and quality are maintained. 

[0003] In the case of the TFT (ThinFilm Transistor) liquid crystal display of TN mold, it has arranged so 
that the substrate with which the pixel electrode was formed, and the substrate with which the common 
electrode was formed may be countered, and liquid crystal is enclosed between the substrates of this 
pair. Orientation processing is performed on the orientation film on both substrates by rubbing etc., and 
the direction of orientation is set up so that it may differ from the direction of orientation of the substrate 
which counters 90 degrees. A liquid crystal molecule is regulated in this direction of orientation, carries 
out horizontal arrangement in that direction, between substrates, horizontally, is twisted 90 degrees and 
arranged. Although a polarizing plate counters a substrate and is arranged on the outside of each 
substrate, at the time of normally black mode, it is arranged so that the transparency shaft of both 
polarizing plates may become in the same direction, and it is arranged at the time of a normally white 
mode so that the transparency shaft of both polarizing plates may make 90 degrees. Although the 
transmitted light which passed one polarizing plate turns into the linearly polarized light and a liquid 
crystal layer is passed, since the liquid crystal molecule was twisted 90 degrees at this time and it has 
arranged, the transmitted light **** and the polarization direction is twisted 90 degrees. At this time, in 
normally black mode, since the transmitted light which passed the liquid crystal layer cannot pass the 
polarizing plate of another side, it becomes a dark display, but since the transmitted light to which the 
liquid crystal layer was passed at the time of a normally white mode can pass the polarizing plate of 
another side, it serves as clear display. 

[0004] However, the TN liquid crystal display etc. had problems, like a viewing-angle dependency is 
large, then, TN mold -- extensive - the liquid crystal display of an angle of visibility IPS (In-Plane 
Switching) mold or VA (verticallyaligned) mold is proposed. The liquid crystal whose dielectric 
constant anisotropy is negative is enclosed between the substrates of a pair, a pixel electrode is arranged 
at one substrate and, as for the liquid crystal display of VA mold, the common electrode is arranged at 
the substrate of another side. Perpendicular orientation processing is performed to the orientation film on 
both substrates, and when not impressing an electrical potential difference to an electrode, the liquid 
crystal molecule is carrying out the perpendicular array. A polarizing plate is arranged on the outside of 
both substrates, and it is set up so that the transparency shaft of both polarizing plates may intersect 
perpendicularly. And since the liquid crystal molecule between substrates is carrying out the 
perpendicular array while not impressing the electrical potential difference to an electrode, the 
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transmitted light of the linearly polarized light which passed one polarizing plate passes a liquid crystal 
layer as it is, and is interrupted with the polarizing plate of another side. Moreover, since the liquid 
crystal molecule between substrates carries out horizontal arrangement when an electrical potential 
difference is impressed to an electrode, the birefringence of it is carried out, and the transmitted light of 
the linearly polarized light which passed one polarizing plate turns into passage light of elliptically 
polarized light, when passing a liquid crystal layer, and passes the polarizing plate of another side. 
[0005] In order to improve further the angle of visibility of such a liquid crystal display, there is the 
approach of forming two or more domains in 1 pixel, and in order to form this domain, the projection 
and the slot are prepared in the pixel. This is indicated by for example, the patent No. 2947350 official 
report. For example, when preparing a projection in the substrate side of another side, the black matrix 
and the color filter were formed in the substrate of another side, and the color filter etc. is covered with 
the common electrode. The projection of a predetermined pattern is formed on this common electrode, 
and the laminating of the orientation film is carried out to the common electrode and the projection. This 
projection is formed with the dielectric which is the insulating material of a low dielectric. 
[0006] 

[Problem(s) to be Solved by the Invention] However, when preparing a projection in a pixel, a 
projection will exist between a pixel electrode and a common electrode, but since that projection is 
formed with the insulator of a low dielectric, the electrical potential difference impressed to a liquid 
crystal layer by this projection falls. Moreover, although impurity ion is floating in the liquid crystal 
layer, when the projection of a low dielectric exists on a common electrode, impurity ion focuses and 
adheres to the projection, and the seizure phenomenon of a display occurs. Thus, a projection will 
become a cause and a poor display will arise. 

[0007] Then, this invention aims at offering the liquid crystal display of the wide-field-of-view angle in 
which two or more domains were formed in 1 pixel while it prevents display nonuniformity, such as 
printing. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem invention 
according to claim 1 The first substrate in which the pixel electrode was formed in the pixel which 
arranges a signal line and the scanning line in the shape of a matrix, and is surrounded with a signal line 
and the scanning line, The second substrate in which the common electrode was formed, and the 
orientation film which performed perpendicular orientation processing by which a laminating is carried 
out on both substrates, In the liquid crystal display which a liquid crystal molecule inclines and is 
arranged when the dielectric constant anisotropy pinched among both substrates had the negative liquid 
crystal layer, a liquid crystal molecule carries out a perpendicular array when electric field are not 
impressed to the liquid crystal layer, and electric field are impressed to a liquid crystal layer It is 
characterized by having the projection of the conductor which is prepared in the second substrate and 
regulates the inclination direction of a liquid crystal molecule, the projection of a pixel electrode, and the 
slit formed in the part which counters. 

[0009] Moreover, invention according to claim 2 is characterized by establishing a means to supply a 
common electrode and same electric potential to a projection. 

[0010] Moreover, a projection extends continuously to the edge of the second substrate, and invention 
according to claim 3 is characterized by connecting with a common electrode electrically at the end. 
[001 1] Moreover, the first substrate in which the pixel electrode was formed in the pixel which 
invention according to claim 4 arranges a signal line and the scanning line in the shape of a matrix, and 
is surrounded with a signal line and the scanning line, The second substrate in which the common 
electrode was formed, and the orientation film which performed perpendicular orientation processing by 
which a laminating is carried out on both substrates, In the liquid crystal display which a liquid crystal 
molecule inclines and is arranged when the dielectric constant anisotropy pinched among both substrates 
had the negative liquid crystal layer, a liquid crystal molecule carries out a perpendicular array when 
electric field are not impressed to the liquid crystal layer, and electric field are impressed to a liquid 
crystal layer It has the projection which is prepared in the second substrate and regulates the inclination 
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direction of a liquid crystal molecule, the projection of a pixel electrode, and the slit formed in the part 
which counters, and is characterized by forming the projection with the dielectric which has a dielectric 
constant higher than the dielectric constant of a liquid crystal layer, 

[0012] Moreover, a projection is formed in the shape of a straight line, and invention according to claim 

5 is characterized by being arranged almost in parallel with a signal line. 

[0013] Moreover, a projection is formed in the shape of a straight line, and invention according to claim 

6 is characterized by being arranged almost in parallel with the scanning line. 

[0014] Moreover, invention according to claim 7 is characterized by forming the projection in the shape 
of zigzag. 

[0015] Moreover, invention according to claim 8 is characterized by being arranged ranging over two 
pixel electrodes which adjoin in the direction of the scanning line while a projection is formed in the 
shape of zigzag along with a signal line. 

[0016] Moreover, invention according to claim 9 is characterized by being arranged ranging over two 
pixel electrodes which adjoin in the direction of a signal line while a projection is formed in the shape of 
zigzag along with the scanning line. 

[0017] Moreover, invention according to claim 10 is characterized by forming the projection on the 
orientation film. 

[0018] Moreover, invention according to claim 1 1 is characterized by removing the orientation film on 
the second substrate of the part in which a projection exists. 

[0019] Moreover, invention according to claim 12 is characterized by locating a slit in the center section 

of the pixel electrode at least. 

[0020] 

[Embodiment of the Invention] Hereafter, the 1st example which is the gestalt of operation of this 
invention is explained based on drawing. The sectional view of a liquid crystal display when drawing 1 
impresses the top view of the first substrate and drawing 2 is not impressing electric field, and drawing 3 
are the sectional views of the liquid crystal display when impressing electric field. In addition, draw ing 2 
and drawing 3 are the sectional views which met the A-A line of drawing 1 . 

[0021] 1 is the first substrate of a glass substrate and the scanning line 2 and a signal line 3 are wired in 
the shape of a matrix on this first substrate 1. The field surrounded with the scanning line 2 and a signal 
line 3 is equivalent to 1 pixel, the pixel electrode 4 is arranged in this field, and the thin film transistor 5 
linked to the pixel electrode 4 is formed in the intersection of the scanning line 2 and a signal line 3. As 
for the pixel electrode 4, a slit is formed in the center section, and this slit has become a signal line and 
parallel. 7 is the orientation film by which the laminating was carried out to the signal line 3 or the pixel 
electrode 4, and perpendicular orientation processing is performed. 

[0022] 8 is the second substrate of a glass substrate, on the second substrate 8, the black matrix 9 is 
formed so that each pixel may be divided, and the laminating of the color filter 10 is carried out 
corresponding to each pixel. On the color filter 10, the laminating of the common electrodes 11, such as 
ITO, is carried out, and the laminating of the orientation film 12 with which perpendicular orientation 
processing was performed on the common electrode 1 1 is carried out. 

[0023] The projection 13 of a conductor is formed in the location which counters the slit 6 and signal 
line 3 of the pixel electrode 4 on the orientation film 12. Draw in g 4 is drawing having shown typically 
the physical relationship of projection 13 and the pixel electrode 4, and as shown in drawin g 4 , each 
projection 13 is arranged at juxtaposition. This projection 13 is formed with the same ingredient as the 
common electrodes 11, such as ITO, and serves as the common electrode 1 1 to same electric potential 
mostly. Here, in order to make projection 13 and the common electrode 1 1 into same electric potential, 
the projection 13 extended continuously to the edge of the second substrate 8, the field where the 
orientation film 12 does not exist in the edge of the second substrate 8 was prepared, and the common 
electrode 1 1 is connected with the projection 13 in the field. In addition, the configuration which does 
not limit to this gestalt if projection 13 serves as the common electrode 1 1 to same electric potential 
mostly, and connects the common electrode 1 1 with projection 13 electrically within the viewing area of 
the second substrate 8, and the configuration which supplies the same electrical potential difference as 
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the common electrode 11 to projection 13 directly may be used. 

[0024] When forming a projection with the insulator of a low dielectric constant, a projection is made to 
counter the pixel electrode 4 and is arranged, but when forming projection 13 with a conductor, 
projection 13 is made to counter the part in which the pixel electrode 4 does not exist, and is arranged. 
This is because the direction where the liquid crystal molecule 14 breaks down from the projection of a 
low dielectric constant and the projection 13 of a conductor since distribution of the electric field of the 
projection 13 neighborhood differs becomes reverse. Drawing 5 is drawing showing actuation of the 
liquid crystal molecule 14 of the projection 13 neighborhood. Drawing 5 (a) shows the case where 
projection 13a is a conductor, and drawing 5 (b) shows the time of projection 13b being the insulator of 
a low dielectric constant here. Moreover, a dielectric constant anisotropy is negative, and when electric 
field do not occur, the perpendicular array of the liquid crystal molecule 14 is carried out. Although line 
of electric force A arises perpendicularly to the front face of projection 13 at the time of projection 13a 
of a conductor, line of electric force B arises almost in parallel to the slant face of projection 13b at the 
time of projection 13b of a low dielectric constant. And the liquid crystal molecule 14 inclines in the 
direction of the arrow head shown in drawin g 5 , and it will be in an parallel condition mostly with the 
slant face of projection 13a at the time of projection 13a of a conductor, and will be in a perpendicular 
condition mostly with the slant face of projection 13b at the time of projection 13b of a low dielectric 
constant. In addition, although the liquid crystal molecule 14 carries out the same actuation as the case 
where projection 13a is not covered by the orientation film 12 even when projection 13a of a conductor 
is covered by the perpendicular orientation film 12 The movement magnitude of the liquid crystal 
molecule 14 when impressing electric field, in order for the liquid crystal molecule 14 to be influenced 
by the orientation film 12 and to arrange almost perpendicularly to the slant face of projection 13a, when 
electric field are not impressed becomes large, and since the array condition of the liquid crystal 
molecule 14 changes, it will take time amount. Therefore, the direction which does not carry out the 
laminating of the orientation film 12 on projection 13a of a conductor changes to an array condition with 
the liquid crystal molecule 14 certainly optimal in a short time at the time of impression of electric field. 
[0025] The projection 13 which countered the signal line 3 is greatly formed a little rather than the 
projection 13 made to counter a slit 6. Although this is because spacing of the pixel electrode 4 which 
adjoins on both sides of a signal line 3 is larger than the width of face of a slit 6, it is good as for same 
magnitude in each projection 13. That the magnitude of projection 13 just inclines in the direction in 
which the liquid crystal molecule 14 located in the projection 13 neighborhood with the line of electric 
force from the slant face of projection 13 when electric field are impressed was decided, as shown in 
drawing 6 , when the width of face of projection 13 is 10 micrometers, there should just be 1 
micrometers or more of height. 

[0026] Although projection 13a is formed with the conductor in the 1st example, a projection may be 
formed with the dielectric which has a dielectric constant higher than the dielectric constant of liquid 
crystal . In the projection of a high dielectric constant, rather than projection 13b of a low dielectric 
constant, distribution of the electric field near a projection becomes close to the condition of projection 
13a of a conductor, and falls on the slant face of a projection, and parallel like [ actuation of the liquid 
crystal molecule 14 near a projection ] the time of projection 13a of a conductor. 
[0027] Between both the substrates 1 and 8, the liquid crystal whose dielectric constant anisotropy is 
negative is enclosed, and when not impressing an electrical potential difference to the pixel electrode 4, 
as the liquid crystal molecule 14 shows drawing 2 , a perpendicular array is carried out in response to the 
effect of the perpendicular orientation film 7 and 12. At this time, although the projection 13 is not 
covered by the orientation film 12, the liquid crystal molecule 14 of the projection 13 neighborhood is 
influenced by the array condition of the adjoining liquid crystal molecule 14, and carries out the 
perpendicular array of it. Both the substrates 1 and 8 are put with the polarizing plate of the pair which is 
not illustrated, and when it has arranged so that the transparency shaft of the polarizing plate may 
intersect perpendicularly, the transmitted light which passed one polarizing plate passes a liquid crystal 
layer, without carrying out a birefringence with the liquid crystal molecule 14, and is intercepted with 
the polarizing plate of another side. 
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[0028] When an electrical potential difference is impressed to the pixel electrode 4, as shown in drawing 
3 , electric field occur between the pixel electrode 4 and the common electrode 11. The dotted line of 
drawing 3 shows line of electric force. Since projections 13 are the common electrode 11 and same 
electric potential at this time, electric field occur perpendicularly to the front face of projection 13, and 
the liquid crystal molecule 14 of the projection 13 neighborhood inclines so that electric-field line of 
force and that major axis may cross at right angles. Moreover, when it observes in the cross section 
shown in drawing 3 , electric field occur toward the slanting upper part from the edge of the pixel 
electrode 4, and the liquid crystal molecule 14 near the edge of the pixel electrode 4 inclines so that the 
line of electric force from an edge and the major axis may cross at right angles. At this time, the liquid 
crystal molecule 14 of the projection 13 neighborhood and the liquid crystal molecule 14 near the edge 
of the pixel electrode 4 incline in the same direction, and the liquid crystal molecule 14 which adjoins in 
response to the effect of this inclined liquid crystal molecule 14 also inclines in the same direction. If it 
arranges so that it may not become the direction of a major axis of the liquid crystal molecule 14 and 
parallel which inclined the transparency shaft of the polarizing plate of a pair, with the liquid crystal 
molecule 14, the birefringence of the transmitted light which passed one polarizing plate will be carried 
out, and it will pass the polarizing plate of another side. Since an operation of the birefringence by the 
liquid crystal molecule 14 becomes the largest when the transparency shaft of a polarizing plate is 
leaned 45 degrees and has been arranged to the direction of a major axis of this inclined liquid crystal 
molecule 14, a white display can be performed efficiently. Since the liquid crystal molecule 14 inclines 
almost in parallel with the slant face of projection 13, the inclination direction of the liquid crystal 
molecule 14 becomes reverse bordering on projection 13. Therefore, in a pixel, two or more domains 
where the inclination directions of the liquid crystal molecule 14 differ exist, and the angle-of- visibility 
property is compensated mutually. 

[0029] Thus, since the projection of a conductor was prepared, though it is the configuration of 
generating two or more domains in a pixel, a voltage drop can be prevented and it can prevent that 
impurity ion focuses and adheres. 

[0030] Next, the 2nd example is explained based on drawing 7 . Dra w ing 7 is the mimetic diagram 
showing the physical relationship of the pixel electrode 4 and projection 16, and is carrying out the same 
configuration as the 1st example except the slit 15 of the pixel electrode 4, and the configuration of 
projection 16. The parallel slit 15 is formed in the central part of this pixel electrode 4 with the scanning 
line 2, and projection 16 is formed in a slit 15 and the scanning line 2, and the location that counters. 
This projection 16 is also formed on the orientation film 12 with a conductor, and is electrically 
connected with the common electrode 1 1 in the part in which it extends continuously to the edge of the 
second substrate 8, and the orientation film 12 does not exist. And if electric field occur between the 
pixel electrode 4 and the common electrode 11, bordering on projection 16, the liquid crystal molecule 
14 will incline to hard flow, and will form two or more domains in a pixel. 

[0031] Next, the 3rd example is explained based on drawin g 8 . Drawing 8 is the mimetic diagram 
showing the physical relationship of the pixel electrode 4 and projection 18, and is carrying out the same 
configuration as the 1st example except the slit 17 of the pixel electrode 4, and the configuration of 
projection 18. The projection 18 of this conductor was formed in the shape of zigzag, and has extended 
continuously to the edge of the second substrate 8 along with a signal line 3. Moreover, the projection 
18 has been arranged ranging over two pixel electrodes 4 which adjoin a scanning-line 2-way, and each 
projection 18 is located in a line in parallel. The slit 17 is formed in the location which corresponds to 
the pixel electrode 4 with projection 18. And if electric field occur between the pixel electrode 4 and the 
common electrode 11, bordering on projection 18, the liquid crystal molecule 14 will incline to hard 
flow, and will form two or more domains in a pixel. If 1 pixel is observed at this time, in 1 pixel, 
projection of two sides 18b mutually located in a line in parallel toward a different direction from 
projection of two sides 18a located in a line in parallel and its projection 18a exists, in order [ that is, ] 
for 2 sets of projections 18a and 18b which were suitable in the direction which is different in 1 pixel, 
respecti vely to exist, and for the liquid crystal molecule 14 to incline to hard flow among 1 set each of 
projections 18 and to form two domains - the inside of 1 pixel - four domains — it can form - 
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extensive — an angle of visibility liquid crystal display is realizable. 

[0032] Although the projection 18 has been arranged along with a signal line 3 in this example, the 
configuration arranged along with the scanning line 2 may be used. In that case, a projection is arranged 
ranging over two pixel electrodes 4 which adjoin each other in the signal-line 3 direction, and each 
projection is put in order in parallel. 

[0033] Next, the 4th example is explained based on drawing 9 . Drawing 9 is the sectional view of a 
liquid crystal display, and corresponds to drawing 2 of the 1st example. Although, as for the 4th 
example, the methods of connection the 1st example, the common electrode 11, and projection 19 differ, 
other configurations are the same as the 1st example. The 4th example forms the projection 19 of a 
conductor on the common electrode 1 1 except for the orientation film 12 of a part with which projection 
19 is located. Since projection 19 can connect with the common electrode 1 1 certainly at this time, 
projection 19 becomes the common electrode 11 and same electric potential. The method of formation 
this projection 19 carries out the laminating of the orientation film 12, after forming the common 
electrode 1 1 on the second substrate 8, and only the part in which projection 19 is located removes the 
orientation film 12, and it forms projection 19 for it after that. In this case, in consideration of the mask 
gap at the time of forming projection 19 grade, it is necessary to remove the orientation film 12 widely a 
little. As the method of other formation, projection 19 is previously formed on the common electrode 11, 
and after covering the common electrode 1 1 and projection 19 by the orientation film 12, only the part 
of projection 19 may remove the orientation film 12. Since projection 19 is certainly connected to the 
common electrode 11 regardless of the laminating condition of the orientation film 12 and the thing of a 
proper configuration can be formed at this time, the part which removes the orientation film 12 can be 
made into the minimum. For a touching [ all projections 19 ]-common electrode 1 1 reason, although 
arranged corresponding to the slit 6 and signal line 3 of the pixel electrode 4, this projection 19 may not 
be made to extend continuously to the edge of the second substrate 8, or it may divide partially and it 
may be prepared. And when an electrical potential difference is impressed to the pixel electrode 4, the 
liquid crystal molecule 14 of the projection 19 neighborhood operates like the 1st example, and forms 
two or more domains in 1 pixel. 

[0034] the domain of the plurality in each pixel since the projection was formed in the common 
electrode side by this invention as mentioned above, when electric field occur between a pixel electrode 
and a common electrode — it can form — extensive — an angle of visibility liquid crystal display is made, 
the voltage drop produced when a projection becomes a common electrode and same electric potential, 
and it can prevent that impurity ion sticks to a projection intensively and the projection of a low 
dielectric constant exists in the part in a pixel, since the projection is furthermore formed with the 
conductor can be prevented, and uniform electric field are generated between a pixel electrode and a 
common electrode — things can be carried out. 

[0035] In addition, in the case of the projection of a conductor, the example explained, but a projection 
may be formed with the dielectric which has a dielectric constant higher than the dielectric constant of 
liquid crystal, and the same effectiveness as the projection of a conductor can be acquired also in this 
case. Moreover, in the projection of this invention, it is [ that a projection counters near the edge of a 
pixel electrode and should just be arranged ] also possible to take gestalten other than an example. 
[0036] 

[Effect of the Invention] Even when according to this invention a projection is prepared so that two or 
more domains may be formed in a pixel, it can reduce that impurity ion adheres to a projection 
intensively, and a phenomenon can be prevented for printing. Moreover, the voltage drop resulting from 
a projection can be decreased and a good display can be obtained. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the liquid crystal display of the wide-field-of~view 
angle which prepared two or more domains in 1 pixel. 
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PRIOR ART 



[Description of the Prior Art] Generally the description of a thin light weight and a low power is shown 
in a liquid crystal display, and it is broadly used until it results [ from a personal digital assistant ] in 
large-sized television. The liquid crystal display of TN mold is often used as this liquid crystal display, 
and the engine performance high as a display and quality are maintained. 

[0003] In the case of the TFT (ThinFilm Transistor) liquid crystal display of TN mold, it has arranged so 
that the substrate with which the pixel electrode was formed, and the substrate with which the common 
electrode was formed may be countered, and liquid crystal is enclosed between the substrates of this 
pair. Orientation processing is performed on the orientation film on both substrates by rubbing etc., and 
the direction of orientation is set up so that it may differ from the direction of orientation of the substrate 
which counters 90 degrees. A liquid crystal molecule is regulated in this direction of orientation, carries 
out horizontal arrangement in that direction, between substrates, horizontally, is twisted 90 degrees and 
arranged. Although a polarizing plate counters a substrate and is arranged on the outside of each 
substrate, at the time of normally black mode, it is arranged so that the transparency shaft of both 
polarizing plates may become in the same direction, and it is arranged at the time of a normally white 
mode so that the transparency shaft of both polarizing plates may make 90 degrees. Although the 
transmitted light which passed one polarizing plate turns into the linearly polarized light and a liquid 
crystal layer is passed, since the liquid crystal molecule was twisted 90 degrees at this time and it has 
arranged, the transmitted light **** and the polarization direction is twisted 90 degrees. At this time, in 
normally black mode, since the transmitted light which passed the liquid crystal layer cannot pass the 
polarizing plate of another side, it becomes a dark display, but since the transmitted light to which the 
liquid crystal layer was passed at the time of a normally white mode can pass the polarizing plate of 
another side, it serves as clear display. 

[0004] However, the TN liquid crystal display etc. had problems, like a viewing-angle dependency is 
large, then, TN mold — extensive — the liquid crystal display of an angle of visibility IPS (In-Plane 
Switching) mold or VA (verticallyaligned) mold is proposed. The liquid crystal whose dielectric 
constant anisotropy is negative is enclosed between the substrates of a pair, a pixel electrode is arranged 
at one substrate and, as for the liquid crystal display of VA mold, the common electrode is arranged at 
the substrate of another side. Perpendicular orientation processing is performed to the orientation film on 
both substrates, and when not impressing an electrical potential difference to an electrode, the liquid 
crystal molecule is carrying out the perpendicular array. A polarizing plate is arranged on the outside of 
both substrates, and it is set up so that the transparency shaft of both polarizing plates may intersect 
perpendicularly. And since the liquid crystal molecule between substrates is carrying out the 
perpendicular array while not impressing the electrical potential difference to an electrode, the 
transmitted light of the linearly polarized light which passed one polarizing plate passes a liquid crystal 
layer as it is, and is interrupted with the polarizing plate of another side. Moreover, since the liquid 
crystal molecule between substrates carries out horizontal arrangement when an electrical potential 
difference is impressed to an electrode, the birefringence of it is carried out, and the transmitted light of 
the linearly polarized light which passed one polarizing plate turns into passage light of elliptically 
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polarized light, when passing a liquid crystal layer, and passes the polarizing plate of another side. 
[0005] In order to improve further the angle of visibility of such a liquid crystal display, there is the 
approach of forming two or more domains in 1 pixel, and in order to form this domain, the projection 
and the slot are prepared in the pixel. This is indicated by for example, the patent No. 2947350 official 
report. For example, when preparing a projection in the substrate side of another side, the black matrix 
and the color filter were formed in the substrate of another side, and the color filter etc. is covered with 
the common electrode. The projection of a predetermined pattern is formed on this common electrode, 
and the laminating of the orientation film is carried out to the common electrode and the projection. This 
projection is formed with the dielectric which is the insulating material of a low dielectric. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Even when according to this invention a projection is prepared so that two or 
more domains may be formed in a pixel, it can reduce that impurity ion adheres to a projection 
intensively, and a phenomenon can be prevented for printing. Moreover, the voltage drop resulting from 
a projection can be decreased and a good display can be obtained. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, when preparing a projection in a pixel, a 
projection will exist between a pixel electrode and a common electrode, but since that projection is 
formed with the insulator of a low dielectric, the electrical potential difference impressed to a liquid 
crystal layer by this projection falls. Moreover, although impurity ion is floating in the liquid crystal 
layer, when the projection of a low dielectric exists on a common electrode, impurity ion focuses and 
adheres to the projection, and the seizure phenomenon of a display occurs. Thus, a projection will 
become a cause and a poor display will arise. 

[0007] Then, this invention aims at offering the liquid crystal display of the wide-field-of-view angle in 
which two or more domains were formed in 1 pixel while it prevents display nonuniformity, such as 
printing. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned technical problem invention 
according to claim 1 The first substrate in which the pixel electrode was formed in the pixel which 
arranges a signal line and the scanning line in the shape of a matrix, and is surrounded with a signal line 
and the scanning line, The second substrate in which the common electrode was formed, and the 
orientation film which performed perpendicular orientation processing by which a laminating is earned 
out on both substrates, In the liquid crystal display which a liquid crystal molecule inclines and is 
arranged when the dielectric constant anisotropy pinched among both substrates had the negative liquid 
crystal layer, a liquid crystal molecule carries out a perpendicular array when electric field are not 
impressed to the liquid crystal layer, and electric field are impressed to a liquid crystal layer It is 
characterized by having the projection of the conductor which is prepared in the second substrate and 
regulates the inclination direction of a liquid crystal molecule, the projection of a pixel electrode, and the 
slit formed in the part which counters. 

[0009] Moreover, invention according to claim 2 is characterized by establishing a means to supply a 
common electrode and same electric potential to a projection. 

[0010] Moreover, a projection extends continuously to the edge of the second substrate, and invention 
according to claim 3 is characterized by connecting with a common electrode electrically at the end. 
[0011] Moreover, the first substrate in which the pixel electrode was formed in the pixel which 
invention according to claim 4 arranges a signal line and the scanning line in the shape of a matrix, and 
is surrounded with a signal line and the scanning line, The second substrate in which the common 
electrode was formed, and the orientation film which performed perpendicular orientation processing by 
which a laminating is carried out on both substrates, In the liquid crystal display which a liquid crystal 
molecule inclines and is arranged when the dielectric constant anisotropy pinched among both substrates 
had the negative liquid crystal layer, a liquid crystal molecule carries out a perpendicular array when 
electric field are not impressed to the liquid crystal layer, and electric field are impressed to a liquid 
crystal layer It has the projection which is prepared in the second substrate and regulates the inclination 
direction of a liquid crystal molecule, the projection of a pixel electrode, and the slit formed in the part 
which counters, and is characterized by forming the projection with the dielectric which has a dielectric 
constant higher than the dielectric constant of a liquid crystal layer. 

[0012] Moreover, a projection is formed in the shape of a straight line, and invention according to claim 

5 is characterized by being arranged almost in parallel with a signal line. 

[0013] Moreover, a projection is formed in the shape of a straight line, and invention according to claim 

6 is characterized by being arranged almost in parallel with the scanning line. 

[0014] Moreover, invention according to claim 7 is characterized by forming the projection in the shape 
of zigzag. 

[0015] Moreover, invention according to claim 8 is characterized by being arranged ranging over two 
pixel electrodes which adjoin in the direction of the scanning line while a projection is formed in the 
shape of zigzag along with a signal line. 

[0016] Moreover, invention according to claim 9 is characterized by being arranged ranging over two 
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pixel electrodes which adjoin in the direction of a signal line while a projection is formed in the shape of 
zigzag along with the scanning line. 

[0017] Moreover, invention according to claim 10 is characterized by forming the projection on the 
orientation film. 

[0018] Moreover, invention according to claim 11 is characterized by removing the orientation film on 
the second substrate of the part in which a projection exists. 

[0019] Moreover, invention according to claim 12 is characterized by locating a slit in the center section 

of the pixel electrode at least. 

[0020] 

[Embodiment of the Invention] Hereafter, the 1st example which is the gestalt of operation of this 
invention is explained based on drawing. The sectional view of a liquid crystal display when drawing 1 
impresses the top view of the first substrate and drawing 2 is not impressing electric field, and drawing 3 
are the sectional views of the liquid crystal display when impressing electric field. In addition, drawing 2 
and drawin g 3 are the sectional views which met the A-A line of drawing 1 . 

[0021] 1 is the first substrate of a glass substrate and the scanning line 2 and a signal line 3 are wired in 
the shape of a matrix on this first substrate 1. The field surrounded with the scanning line 2 and a signal 
line 3 is equivalent to 1 pixel, the pixel electrode 4 is arranged in this field, and the thin film transistor 5 
linked to the pixel electrode 4 is formed in the intersection of the scanning line 2 and a signal line 3. As 
for the pixel electrode 4, a slit is formed in the center section, and this slit has become a signal line and 
parallel. 7 is the orientation film by which the laminating was carried out to the signal line 3 or the pixel 
electrode 4, and perpendicular orientation processing is performed. 

[0022] 8 is the second substrate of a glass substrate, on the second substrate 8, the black matrix 9 is 
formed so that each pixel may be divided, and the laminating of the color filter 10 is carried out 
corresponding to each pixel. On the color filter 10, the laminating of the common electrodes 11, such as 
ITO, is carried out, and the laminating of the orientation film 12 with which perpendicular orientation 
processing was performed on the common electrode 1 1 is carried out. 

[0023] The projection 13 of a conductor is formed in the location which counters the slit 6 and signal 
line 3 of the pixel electrode 4 on the orientation film 12. Drawing 4 is drawing having shown typically 
the physical relationship of projection 13 and the pixel electrode 4, and as shown in drawin g 4 , each 
projection 13 is arranged at juxtaposition. This projection 13 is formed with the same ingredient as the 
common electrodes 11, such as ITO, and serves as the common electrode 11 to same electric potential 
mostly. Here, in order to make projection 13 and the common electrode 1 1 into same electric potential, 
the projection 13 extended continuously to the edge of the second substrate 8, the field where the 
orientation film 12 does not exist in the edge of the second substrate 8 was prepared, and the common 
electrode 11 is connected with the projection 13 in the field. In addition, the configuration which does 
not limit to this gestalt if projection 13 serves as the common electrode 1 1 to same electric potential 
mostly, and connects the common electrode 1 1 with projection 13 electrically within the viewing area of 
the second substrate 8, and the configuration which supplies the same electrical potential difference as 
the common electrode 11 to projection 13 directly may be used. 

[0024] When forming a projection with the insulator of a low dielectric constant, a projection is made to 
counter the pixel electrode 4 and is arranged, but when forming projection 13 with a conductor, 
projection 13 is made to counter the part in which the pixel electrode 4 does not exist, and is arranged. 
This is because the direction where the liquid crystal molecule 14 breaks down from the projection of a 
low dielectric constant and the projection 13 of a conductor since distribution of the electric field of the 
projection 13 neighborhood differs becomes reverse. Drawing 5 is drawing showing actuation of the 
liquid crystal molecule 14 of the projection 13 neighborhood. Drawing 5 (a) shows the case where 
projection 13a is a conductor, and drawing 5 (b) shows the time of projection 13b being the insulator of 
a low dielectric constant here. Moreover, a dielectric constant anisotropy is negative, and when electric 
field do not occur, the perpendicular array of the liquid crystal molecule 14 is carried out. Although line 
of electric force A arises perpendicularly to the front face of projection 13 at the time of projection 13a 
of a conductor, line of electric force B arises almost in parallel to the slant face of projection 13b at the 
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time of projection 13b of a low dielectric constant And the liquid crystal molecule 14 inclines in the 
direction of the arrow head shown in dr awing 5 , and it will be in an parallel condition mostly with the 
slant face of projection 13a at the time of projection 13a of a conductor, and will be in a perpendicular 
condition mostly with the slant face of projection 13b at the time of projection 13b of a low dielectric 
constant. In addition, although the liquid crystal molecule 14 carries out the same actuation as the case 
where projection 13a is not covered by the orientation film 12 even when projection 13a of a conductor 
is covered by the perpendicular orientation film 12 The movement magnitude of the liquid crystal 
molecule 14 when impressing electric field, in order for the liquid crystal molecule 14 to be influenced 
by the orientation film 12 and to arrange almost perpendicularly to the slant face of projection 13a, when 
electric field are not impressed becomes large, and since the array condition of the liquid crystal 
molecule 14 changes, it will take time amount. Therefore, the direction which does not carry out the 
laminating of the orientation film 12 on projection 13a of a conductor changes to an array condition with 
the liquid crystal molecule 14 certainly optimal in a short time at the time of impression of electric field. 
[0025] The projection 13 which countered the signal line 3 is greatly formed a little rather than the 
projection 13 made to counter a slit 6. Although this is because spacing of the pixel electrode 4 which 
adjoins on both sides of a signal line 3 is larger than the width of face of a slit 6, it is good as for same 
magnitude in each projection 13. That the magnitude of projection 13 just inclines in the direction in 
which the liquid crystal molecule 14 located in the projection 13 neighborhood with the line of electric 
force from the slant face of projection 13 when electric field are impressed was decided, as shown in 
drawing 6 , when the width of face of projection 13 is 10 micrometers, there should just be 1 
micrometers or more of height. 

[0026] Although projection 13a is formed with the conductor in the 1st example, a projection may be 
formed with the dielectric which has a dielectric constant higher than the dielectric constant of liquid 
crystal. In the projection of a high dielectric constant, rather than projection 13b of a low dielectric 
constant, distribution of the electric field near a projection becomes close to the condition of projection 
13a of a conductor, and falls on the slant face of a projection, and parallel like [ actuation of the liquid 
crystal molecule 14 near a projection ] the time of projection 13a of a conductor. 
[0027] Between both the substrates 1 and 8, the liquid crystal whose dielectric constant anisotropy is 
negative is enclosed, and when not impressing an electrical potential difference to the pixel electrode 4, 
as the liquid crystal molecule 14 shows drawing 2 , a perpendicular array is carried out in response to the 
effect of the perpendicular orientation film 7 and 12. At this time, although the projection 13 is not 
covered by the orientation film 12, the liquid crystal molecule 14 of the projection 13 neighborhood is 
influenced by the array condition of the adjoining liquid crystal molecule 14, and carries out the 
perpendicular array of it. Both the substrates 1 and 8 are put with the polarizing plate of the pair which is 
not illustrated, and when it has arranged so that the transparency shaft of the polarizing plate may 
intersect perpendicularly, the transmitted light which passed one polarizing plate passes a liquid crystal 
layer, without carrying out a birefringence with the liquid crystal molecule 14, and is intercepted with 
the polarizing plate of another side. 

[0028] When an electrical potential difference is impressed to the pixel electrode 4, as shown in draw ing 
3 , electric field occur between the pixel electrode 4 and the common electrode 11. The dotted line of 
drawing 3 shows line of electric force. Since projections 13 are the common electrode 1 1 and same 
electric potential at this time, electric field occur perpendicularly to the front face of projection 13, and 
the liquid crystal molecule 14 of the projection 13 neighborhood inclines so that electric-field line of 
force and that major axis may cross at right angles. Moreover, when it observes in the cross section 
shown in drawing 3 , electric field occur toward the slanting upper part from the edge of the pixel 
electrode 4, and the liquid crystal molecule 14 near the edge of the pixel electrode 4 inclines so that the 
line of electric force from an edge and the major axis may cross at right angles. At this time, the liquid 
crystal molecule 14 of the projection 13 neighborhood and the liquid crystal molecule 14 near the edge 
of the pixel electrode 4 incline in the same direction, and the liquid crystal molecule 14 which adjoins in 
response to the effect of this inclined liquid crystal molecule 14 also inclines in the same direction. If it 
arranges so that it may not become the direction of a major axis of the liquid crystal molecule 14 and 
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parallel which inclined the transparency shaft of the polarizing plate of a pair, with the liquid crystal 
molecule 14, the birefringence of the transmitted light which passed one polarizing plate will be carried 
out, and it will pass the polarizing plate of another side. Since an operation of the birefringence by the 
liquid crystal molecule 14 becomes the largest when the transparency shaft of a polarizing plate is 
leaned 45 degrees and has been arranged to the direction of a major axis of this inclined liquid crystal 
molecule 14, a white display can be performed efficiently. Since the liquid crystal molecule 14 inclines 
almost in parallel with the slant face of projection 13, the inclination direction of the liquid crystal 
molecule 14 becomes reverse bordering on projection 13. Therefore, in a pixel, two or more domains 
where the inclination directions of the liquid crystal molecule 14 differ exist, and the angle-of-visibility 
property is compensated mutually. 

[0029] Thus, since the projection of a conductor was prepared, though it is the configuration of 
generating two or more domains in a pixel, a voltage drop can be prevented and it can prevent that 
impurity ion focuses and adheres. 

[0030] Next, the 2nd example is explained based on drawing 7 . Drawin g 7 is the mimetic diagram 
showing the physical relationship of the pixel electrode 4 and projection 16, and is carrying out the same 
configuration as the 1st example except the slit 15 of the pixel electrode 4, and the configuration of 
projection 16. The parallel slit 15 is formed in the central part of this pixel electrode 4 with the scanning 
line 2, and projection 16 is formed in a slit 15 and the scanning line 2, and the location that counters. 
This projection 16 is also formed on the orientation film 12 with a conductor, and is electrically 
connected with the common electrode 1 1 in the part in which it extends continuously to the edge of the 
second substrate 8, and the orientation film 12 does not exist. And if electric field occur between the 
pixel electrode 4 and the common electrode 11, bordering on projection 16, the liquid crystal molecule 
14 will incline to hard flow, and will form two or more domains in a pixel. 

[0031] Next, the 3rd example is explained based on drawing 8 . Draw ing 8 is the mimetic diagram 
showing the physical relationship of the pixel electrode 4 and projection 18, and is carrying out the same 
configuration as the 1st example except the slit 17 of the pixel electrode 4, and the configuration of 
projection 18. The projection 18 of this conductor was formed in the shape of zigzag, and has extended 
continuously to the edge of the second substrate 8 along with a signal line 3. Moreover, the projection 

18 has been arranged ranging over two pixel electrodes 4 which adjoin a scanning-line 2-way, and each 
projection 18 is located in a line in parallel. The slit 17 is formed in the location which corresponds to 
the pixel electrode 4 with projection 18. And if electric field occur between the pixel electrode 4 and the 
common electrode 11, bordering on projection 18, the liquid crystal molecule 14 will incline to hard 
flow, and will form two or more domains in a pixel. If 1 pixel is observed at this time, in 1 pixel, 
projection of two sides 18b mutually located in a line in parallel toward a different direction from 
projection of two sides 18a located in a line in parallel and its projection 18a exists, in order [ that is, ] 
for 2 sets of projections 18a and 18b which were suitable in the direction which is different in 1 pixel, 
respectively to exist, and for the liquid crystal molecule 14 to incline to hard flow among 1 set each of 
projections 18 and to form two domains — the inside of 1 pixel - four domains — it can form — 
extensive — an angle of visibility liquid crystal display is realizable. 

[0032] Although the projection 18 has been arranged along with a signal line 3 in this example, the 
configuration arranged along with the scanning line 2 may be used. In that case, a projection is arranged 
ranging over two pixel electrodes 4 which adjoin each other in the signal-line 3 direction, and each 
projection is put in order in parallel. 

[0033] Next, the 4th example is explained based on drawing 9 . Drawing 9 is the sectional view of a 
liquid crystal display, and corresponds to drawing 2 of the 1st example. Although, as for the 4th 
example, the methods of connection the 1st example, the common electrode 11, and projection 19 differ, 
other configurations are the same as the 1st example. The 4th example forms the projection 19 of a 
conductor on the common electrode 1 1 except for the orientation film 12 of a part with which projection 

19 is located. Since projection 19 can connect with the common electrode 1 1 certainly at this time, 
projection 19 becomes the common electrode 1 1 and same electric potential. The method of formation 
this projection 19 carries out the laminating of the orientation film 12, after forming the common 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



10/25/2007 



JP,2002-107748,A [MEANS] 



Page 5 of 5 



electrode 1 1 on the second substrate 8, and only the part in which projection 19 is located removes the 
orientation film 12, and it forms projection 19 for it after that. In this case, in consideration of the mask 
gap at the time of forming projection 19 grade, it is necessary to remove the orientation film 12 widely a 
little. As the method of other formation, projection 19 is previously formed on the common electrode 11, 
and after covering the common electrode 1 1 and projection 19 by the orientation film 12, only the part 
of projection 19 may remove the orientation film 12. Since projection 19 is certainly connected to the 
common electrode 1 1 regardless of the laminating condition of the orientation film 12 and the thing of a 
proper configuration can be formed at this time, the part which removes the orientation film 12 can be 
made into the minimum. For a touching [ all projections 19 ]-common electrode 1 1 reason, although 
arranged corresponding to the slit 6 and signal line 3 of the pixel electrode 4, this projection 19 may not 
be made to extend continuously to the edge of the second substrate 8, or it may divide partially and it 
may be prepared. And when an electrical potential difference is impressed to the pixel electrode 4, the 
liquid crystal molecule 14 of the projection 19 neighborhood operates like the 1st example, and forms 
two or more domains in 1 pixel. 

[0034] the domain of the plurality in each pixel since the projection was formed in the common 
electrode side by this invention as mentioned above, when electric field occur between a pixel electrode 
and a common electrode it can form — extensive - an angle of visibility liquid crystal display is made, 
the voltage drop produced when a projection becomes a common electrode and same electric potential, 
and it can prevent that impurity ion sticks to a projection intensively and the projection of a low 
dielectric constant exists in the part in a pixel, since the projection is furthermore formed with the 
conductor can be prevented, and uniform electric field are generated between a pixel electrode and a 
common electrode — things can be carried out. 

[0035] In addition, in the case of the projection of a conductor, the example explained, but a projection 
may be formed with the dielectric which has a dielectric constant higher than the dielectric constant of 
liquid crystal, and the same effectiveness as the projection of a conductor can be acquired also in this 
case. Moreover, in the projection of this invention, it is [ that a projection counters near the edge of a 
pixel electrode and should just be arranged ] also possible to take gestalten other than an example. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Dr aw ing 1] It is the top view of the first substrate of the liquid crystal display which is the 1st example 
of this invention. 

[Dr aw ing 2] It is the sectional view of a liquid crystal display when not impressing electric field. 
[ Drawing 3] It is the sectional view of the liquid crystal display when impressing electric field. 
[ Drawin g 4] It is the mimetic diagram having shown the physical relationship of the pixel electrode of 
liquid crystal equipment and projection which are the 1st example. 

[Drawing 5] It is drawing explaining actuation of the liquid crystal molecule located near the projection 

at the time of impressing an electrical potential difference. 

[ Drawing 6] It is the expanded sectional view of a projection of the 1st example. 

[Drawing 7] It is the mimetic diagram having shown the physical relationship of the pixel electrode of a 
liquid crystal display and projection which are the 2nd example. 

[ Dr awing 8] It is the mimetic diagram having shown the physical relationship of the pixel electrode of a 
liquid crystal display and projection which are the 3rd example. 

[Drawing 9] It is a sectional view when not impressing the electric field of the liquid crystal display 
which is the 4th example. 
[Description of Notations] 

1 First Substrate 

2 Scanning Line 

3 Signal Line 

4 Pixel Electrode 
6, 15, 17 Slit 

7 12 Orientation film 

8 Second Substrate 

1 1 Common Electrode 
13, 16, 18, 19 Projection 
14 Liquid Crystal Molecule 
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DRAWINGS 



[Dr awin g 1] 
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(57) [££] 

l^*1-5^-£fi8**ff6]|flgL, RIMfil, 8fflic 
RtM WAoftl 1 4 ftiJWtS. PfSt&l, 8 
£fiit£|6]«7, 12T?«V\ iSiiJIKttJJWBWillSft 

1 4 o«#4*i*i^aiJi-?.^sft£o^s 1 3 m 
it, units 4 \mm 1 3 t^-r swac* y ? h 

6 




(2) 



1 



l ] immtfe&m*^ h y ? *mmw. 

tfc^T, !(IB»rjaEtRtte>*i5.oiMfBjRft^f© 10 
«»*rt*r«IWi-53!t«#<o^jei:, MiEiSigllffiwii 

ww&fcu misnxmmmmmtnmimmt 

[ft*«4] ff^t^t^^Mj^^^icEK 20 
Ml i * # L , Su EffiiHl ^ HI JP $ ftT V > & ^ 

ic J: o $ tit ^ 5 Z t mm k 1-5 

l #5ff*«4fEft©$i§ai^fi 0 
[if*«6] WBS6te#MM>tfc»iftSH, lofuE 
12 i£TOKEg£ti/0*3 r t ^#mt1-5» 

[»*57] iWK£iEAWl^$K»$£*lT^3 40 

c t £#® t -r 1 75mii*« 4 e*©«i,^ 

#fcUt&*S*i3 fc*tiMIE^Ell*flltWH-5 20© 

»** 1 75Sif #«4 !sm<w H n^g 0 
[»** 9 ] Wia^jeasMSEjfe2<6K: JBo T J^U*^ 
ttWB/fcSHS i:#tiilSft^*l^tP^1-5 2offl 
*fc#oTE*S;ivO>5 - i £#»i:1-3 
If 1 75Stt*« 4 8E«©JSft $*|6S 0 50 
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[tt*«l 0] itfB^^^^E(pl^±}cffM$tiT 



III** 1 1 J tt^fia^^sawmttE*-* 
«±©El»s^:££*vO*3 r £#$£1-311*1 

[it 1 2 ] mm* y 7 h ippti <ti> mmmm 
m<D t *sc&m-5 r i 1 1-5 if *s 1 ?j5gif 
#« 1 1 tmvmMim^mm* 

[0001] 

[38W0>JR1-3ftflf£»J *3SWi 1 Biff fcfcft© K 
[0 0 0 2] 

[$*©£»t] -JRt«S^ggtf±»S!6ft, « 

[0 0 0 3] TNfOTFT (ThinFilra Transistor) 

ttS*lRl"f5S«©ElRi*|8j4: 9 0«A45 ±5fcR€* 
*IT ^ 5. «*»^tt i ©Eft K«« * *VT t 

S*i5#, y — 7 U -7 7 * KO i t ttnf ffll3t«© 
Siilft^p]^(fi]t^^ j; 5 ^Eil$*t, y-vy*? 

±5fcE*S*i5. -*w<I3t«?raiiLfcSii)tiiii: 

9 0£ft*rCE3ai LT^3©T'lii^fitel LTffiJt 
*fplAS9 0gi;*i5 o ?U 7*7^*- K 

[0 0 0 4] l^LTNf$lS^Iff(JSDft#tt 
i^^i^©W*.ofe. -tr-eTNfgJ;!) t>J£ffi» 
(In-Plane Switching) I^VA (vertica 
llyaligned) S!<0ijl££jSHfitfSft36£*l/t^3. VA 

©SSas*tAS*i, -*©*KKttii*«<i#, fife*© 
S8tlctt*»Wi^E«**iTV^. SS«±<7)E|p|)i 
^fiSaEl^Ma^Ji^ti, WIK«JEEtBl»UftV>i: 
tttjR*^#*aOEJI LT^3 0 PS«»^flJictt{i 
*SAseg$^ v PSfi3tfi<oSi@«i^itt^1-3 J; 5 
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[0 0 0 5] * 5 tf'?fo B B «^t<»li»^*Si'^# 

r©K^^ySr»jjtt-5fc*KS*rtK^fi^ 10 
iH£SW-0^„ rtli40iJx.tf#fF^2 9 4 7 3 5 04§- 

& 5 tf SIMM $ fix V * 3, 

[0 0 0 6] 

[^^jn^t«fc5ti-5MJi] LfrLmmt%m& 
^fiT-f 5. ®£ B mz.m-m4 *>m&Lx 

[0 0 0 7] ^-T'*HWtt, l#^f©SiA7^ 

Bl?^»MlSl^tt£»f 5 ^ k £ I ft + <5 0 30 
[0 0 0 8] 

^esu immt&Mxm&KmmmmMm 

* Amman u mM>mm%mm k t 
ft?timMLxmmi-mikm*mm^&^x, %zm 40 

mmmmogfekMfairznfticMf&zhtc 

* y y b k £ #1-5 r t MS 1 1-5. 

[0 0 0 9] *fc»Jfc*2f!fc©55WJ±, i&gi^ilS 

[0010] *fc»**3E«<o»Wtt, Jtee#»zj£ 

mv&txmmmimtEL, mm^mwmtmm 
u-mttzzt zombis. 
loon] itcm*m4mmmmit, mukm. 
m^h9 t^mmmi, fo%mki&mx-®*ti& 50 
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mm\z.mmwMZMi&Ltc%-mk. zmmmzm 

fotc k # tt«*^f *HM4 5«*«*i6*K: 

[00123 *fcii*3i5feto«Bjii, $jg#ratt 
k&wmk-tz, 

[0013] £fcM*« ectasia 

[0 0 14] *fc»*«7E*0|8Wtt, §&fijJ*S^U* 

^ tffM $ ftr v ^ r k Sr#m fc 1-3. 

[ooi5] £tz.mMm8mm<D%wi$, %&w&m 
mfi o 1 5? ^-r ^« * ft* t * t jfein* mm 

Sft5 2o©M3MBic*fc!jSorE«:*n , rv^rt 
[0 0 16] *fc»#3l91E«fi!>38Wtt, ^|a^*S« 

id » o r ^u* $ k * mflr #«*iri icp 
[0017] ota^roigBjtt, ^e^Kip] 

[0 0 18] lGttoisntt, 3»B##ft 

[0 0 19] 4fcW*^l 2VM<D%mtt* * 9 y 

&%<kmmmm<D*ik®muir2>zkm®kir 

-bo 

[0 0 2 0] 

mm. m 2 &m#£EW)p L-ci-^^t t©?fe B H *^g 

[0 0 2 1] ltt#5 9, 

-36Ki±Ktt*aE«2 fcflr*»3^ h 9txmz& 

S$tLTV^?,„ *»2iff-f-^3l?ffl*|l?,M«^l 

SM2 tlf^lS3<DSM»(c{iiii^«ffi4 

Ih7>"^? 5^ffM$tl^ 0 ■**ffi4«t*gi5tC 

x y y r©x y y NiifliTffti 
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[0 0 2 2] 8tt^7^£«OSg-S«T*>lJ, %zm 
flUISiVCV^5. %J—74As9 1 0±(Ciif?ijx.f£ I T 

ofti*©*«miii i*sffS$ii, i±Ktt 

[0 0 2 3] EftHl 2±{CiiBf*Sffi4W^y y h6 
iff 3 fctfflrattfcfciMtfcfcfcfi 1 3 

SttKl* LfcHffc "9,14 fcjjcf- J; 5 fc#*fi 1 3 i± 

««i i mmxftmzti, mmmi it mm 
tELK^mm&mis *©swre^jgi 3 

l&gSKL-O^. fcfc&g 1 3 d^aiWi 1 1 1 mi 

1 3 1 *i«f 1 1 £»z&k 8 ©ae^g#i*jT*«^tt 20 

[0 0 2 4] ^fiSrfiR«*©i(6|Rft:-e^fi!£1-5»^H: 

#mf*T«i-5^-g-tt?§g 1 3 %mmmm4&ftfeL 
tm*#<D%& 1 3 1 xit^m 1 3 #£©«#©#* ^ 

ft45fc»K, ftft^l 4©flj*l53trlft|#il!fcft5fc 
fc-CifeS. El5(i^ei 3#ifi©$ft5m 4©ftffrfc 
^•fHT-fc^o ir-CHS (a) ttftjfi 1 3 a tffflttt 30 
©H££*U 0 5 (b) tt&jg l 3 b tfMfflBS**©*6 
lift© i * £*1~ 0 * 1 4 f4fri*H*tt# 

1 3 a © £ # amntiBAimM 1 3 ©s 

EfcftLTSB;fr|R]}£:£C5/&\ <6^1*©3&gi 3 b 
©t#l±«»^J|B^jgl 3 b©#4ffi('*fLTtSf£¥ 
fr#fl££i:5. t LTlfcfl^ 1 4 (ill 5 Kij*ffcR] 
©^falCffi^ , m9,fc<D%m 13a©i# ligfi 1 3 a 
0<4ffii:Klf¥fT#*fca 9 » f£ft**©S<§;g 13b© 
ttfi&gi 3 bwMffltisiSfie^ffiici/.eSo ft&m 40 

mro^ei 3 aSraeEifliKi 2t'Somt4i 

1 4f±&jgl 3a£EftRl 2T?*o-0^» 
£il§N3!©»ft£1-5;^ ^#W&n$*i*v*i:*K:# 
ftfti 1 1 4#SffilK 1 2 fcJ&#*;h/C£fi 1 3 a ©$ffi 
{ZM IX mmW. KEJU-fS fcft, «#SrMP Lfc t $ 
1 4 ©$ft*^A# < 4 0 , JKft$HP 1 4 © 

&oXmWfc>%&l 3 aJifcEfigll 2SrflWt4v^ 

ftE^JM^fttSo 50 
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[0 0 2 5] fiHH|3 fcfcffil Lfc^e 1 3 fi* i> y h 6 

§o zfimmmsm/vxmmi-mmmm4(Dmm 

v h 6<Dm&<0 hfc^tztbXfoZOlK #3&gl 3 

srppjnLfcisst^jei 3<D$mfrh<DmM.jim~£'ox 

1 3#fiK:tt«+5**^ 1 4 *s»4ofc*rtiK 
m*tf ttttfJ: < , {HxJf E! 6 fcjjrfj: 5 fc&g 1 3 © 
& 1 0 n m©#g\ Itj^lil /zmW±&tUi<fcV\, 
[0 0 26] fl ^ftffil-ett^ie 1 3 a 

*fittiE©**©£*HHftli**©$fcfi 1 3 b J; 9 t>$ 

1 3 a ©«Cffi< ft ^ , &fittiE0>ifci£ 
-?1 4©»fft^«fr©^ei 3 a©£#£Pfi£fc£jg 

©#4ffiiWt#Jft5 0 

[0 0 2 7] PJSS 1 , 8 |R|(C»|ht*A^tt^A0!>jft 

ft A $ *i, if£8tii 4 L ft v > 1 1 iiffi 

ft^i" 1 4 tfB 2 l-*1-<t 5 tfiSESlR 7 , 1 2 ©» 
»SrS»tTfii£E5iJ-t5. r© fc #&jg l 3 (ifi^Rl 
2-e^ti-CVft^^, $jgl 3#M a Wl4IJ 
K^l-S'ffift^i 1 1 4 ©E?WKt^g$tiT*EE?iJ 

*ofl|*«©3Si#^iISrt-5 J: 5 (-EttLfci 
#, -*©€*«SrliiLfe3ji*}«ft^i 4CJ: 
oT«ffitlT£;fx3rift<«!S£jiiiU tt*©ffi* 

[0 0 2 8] jI^*S4t«J±SrTOBtfc<!;tttll3ic 
jp-f <fc 5 H^mS4 t*am® 1 1 ©fflfcWfcWB 
41*5. H3©^||{l«^a**-ro ^©tt^El 

»uxsi:*iflitm#^|g4t, ^ei 3#a©«ft^ 

4 ©«g(if1ffi©ffifi^ 1 4 {«©fttt^«H5^fe©« 

iswjSft^^- 1 4 1 mmn.m 4 ©sgBjifiw^ft^^- 1 

4&[a]-#|b1£«$U ^©ffl^Lfc^ft^l 4©B 

^^^(triiSl-s^fi^i 1 1 4 t>pi-*sik:«sn- 
So Lfc**^fl 4 ©ft 

«df[6] t spfr (eft bft^ ± 5 i , 

SSrSiSLfcgigJtttttS^l 4tJ;oTSa*T$*i 
ft6*©fi*S^W-5o ^©^Lfcfgft^l 4© 
fttt*(&lt»LTfi)t«©lii«3S:4 5ftMitTEfiL 
fctt, 1 4ti5«JiSf©^ffi^ftt^#< 

ft5fcJ6, SM»J4<e*roJ*"CtS. fSft^-T- 1 4 
fil 3©^ffit^¥fftfflf41-5©^\ 5^®l 3*& 

tbtSaWl 4©fif4*|6]^tftSo Lfc^ot 
W*rtKU4afi^ 1 4 ©<If4*|S]©^ft5am© 
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[0029] r <d i o \mw&v>m&*mmz<Dx\ m 

[0 0 3 0] *fc»2lSJW!fcl8 7fc£'*VvtlMH- 

sen?* <o , h*«i§4 ©* pyH5i??ei60i 

11 4 ©tfcttftKjfelElft 2 t y y M 5 10 

Sft, £jg 1 6 fix hH5 2 t 

lig«Sc£ti3„ :©^gi 6tW«#TfEi^Ki 2 

EfiRl 2©#SU^«T'*I^l l t'a^ic 
««**i"0*S. *LXMmWM4b&Mmmi KDffl 
\zM3W8&t 5 1 1 6 & LT^JIiH- 1 4 # 

[0 0 3 1 ] ftt*3H«ffllS:BI8^S<5v^RWi- 

5 0 08 \mmnMA t m 1 8 1 <Dimmm^tm 

8 tt^Sil 2 "9 & 5 2 

oTEff£*u #^gi8(iffitiu*v^ t H*m 
*4 ttt^e 1 8 tMiE-f s^at* y y m 7 *:m 

£*VO>5„ ^LTH**«4 

mmoL-tz t m& 1 8 l-c**£* i 4 #a»# 

flfcflfcU MrtKi**©^^ ^*»j*t5. r© 

j2©££1 8 a Z<D%$£1 8 a i:J|&5#flfc:iRl# 
aoSV^^Wt^fc* 2S©?&g 1 8 b #5ff*E+6. 

il8a« 18b £ t ft ►) , #1 i|I©?&g 

1 8 ©MTfJWI^- 1 4 ^it*|6]tflf4 LT 2 00 

So 

[0 0 3 2] r ©mt«T«45!fi 1 8 frflHHt 3 (C?fto 

V\, *©*§£, 3fcjBtt«**3#tofc*B£5 2o©H 

[0033] mz%4%MM*m9K&^xmw-f 

S. 0 9 fimAS**$K®lffiiB'?*> *> , igilUK#l© 
|2l;mt5„ ^4^Mil{4liHMiji#a€ffii 
1 iSfefil 9©^©tt^W^5/4\ *©«!©*$& 

iRisat«»4:iBn:-e*>5. 04Hjt0Stt^iei 9#hjhi 

©»fil9Sr»*LTV^ 0 w©i#^ei9«||t 50 
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S«8±ic*a««l lSrJBrtLfcftfcEAlll 2£« 
it, 9^gt5ffl5^fc}tElB])il 2£|&i 

U *©8£&jgl 9&J&£-f5 0 i©4§£\ £igl 9 

III 2SrSSS*+5^K**>5. ffi«»^©tt*i LT, 

*a*si i±tofct&ei 9£»$u *a*«i 1 

JWS&fil 9££|rJR1 2 -CSofct i-^®l 9©iS# 
©^•ElSlSil 2*|ft*UTt)At\ r©itEf&lRl2 

©astt»^s«ft<, ^1 9ttmmcmnmi 1 

fcSMSft, ao®jEft»t©t©^WT'#5rtfe, 
BAH 1 2 ftlMs-tS^SrA/jNRfc-f 5 - i 
5o ^©^g 1 9 (±H*r«§4 ©^ y y h 6 JWWHI 
3{ca-j£L-CEg$4i5iS. ^T©^1 9*5*aSH 

tL-CK*«S4K«EftfpllPLfcttH:^ei 9#3£ 

©jksi^^ 1 4 (it 1 mmm t mmmw- u 1 mmn 

[0 0 3 4] W±© <fc 5 (c*HWTil*amSfflt^g 

Ltc0x\ m%nmt *a«s©Rc«ff 

LfcSt«-B*rt t-«ft© y Sr»*"f 5 - fc 

m»xB& Lx^z><DxmmwmtmmiKt£ 

*fciB*rt©-95^tiSR«*©^ig/iS#&-f5 

[0035] 4*5, n*«Ttt*fi#©5ije©s^-ea 

*«W©3a!fi©»&-, 

[0 0 3 6] 

ym&tz x 0 mmmtftcm&xh, 

[Hi] *«l©^i*Ji^fe5?fo B B ^^S©^- 
SS©¥ffi0Tfc5o 

[0 2] *#£fttoLT^ft^it©ifci^gB©»f 
BJIllT'fcSo 

[0 3] «#?rMtfctf ©M*/^«©»fB0T- 
[04] »l^Jfi«i|-e*)5«ES$Hl©B*S*ii:^jet 
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[05] mmmM Ltzw^mimmw-tm^ 

[06] *i3t*«©jfefi©4Wc»fiiiHTf*>5. 

[0 7 ] if 2 HJ6«9-c*>5JSa«*3£firoiS3!?«ffit ^ 

[08] ^3*]!i^-efc5ffi H B B S*^g©iii*Sitii^ 

im 9 ] ^4^*0ii-efc5^«*gs©*#^M t 
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